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Welcome 
 

¢ƘŜ Ǉŀǎǘ ȅŜŀǊ ǿŀǎ ƻƴŜ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ ƎǊƻǿǘƘ ŀƴŘ ǊŜƛƳŀƎƛƴƛƴƎ ŀǘ b!{!Ωǎ /ŀǇŀŎƛǘȅ .ǳƛƭŘƛƴƎ tǊƻƎǊŀƳΣ ŀƴŘ ǿŜ ŀǊŜ 

grateful to be able to share some outcomes and impacts of that growth with you in this annual summary. This 

year, our core elements doubled to incorporate the Indigenous Peoples Initiative, Prizes and Challenges, and 

Equity and Environmental Justice as part of Community Action, in addition to ARSET, DEVELOP, and SERVIR. This 

expansion provided ample opportunities for growth and collaboration, and our team responded with 

enthusiasm and a reliable zeal and passion for advancing the use of Earth information for societal benefit. 

 

In addition to this expansion of our core offerings, our programs experienced several ƳŀƧƻǊ άƭŀǳƴŎƘŜǎέ ƛƴ нлннΦ 

DEVELOP returned to in-person projects at all locations, while continuing to offer virtual opportunities. ARSET 

offered its first trainings related to Climate & Reslience and launched a quarterly newsletter to keep the growing 

community of trainees updated on the latest offerings. SERVIR launched the second phase of SERVIR West Africa 

in cooperation with the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) as the 

implementor for the consortium in work related to agriculture and food security, water resources,  land cover 

and land use change, and weather and climate for the next five years. 

 

On the day-to-day, most of our work has transitioned back to a hybrid environment, and travel has returned. It 

has been a joy to reconnect with international colleagues and to work in-person with our teams yet again. In 

2022, our team participated in numerous virtual and in-person meetings, conferences, and workshops, including 

GEO Week 2022 in Accra, Ghana, the Tribal GIS Conference, and the Groundwork USA National Assembly, to 

name a few. The Capacity Building Program continued to lead b!{!Ωǎ Earth Science Applications Week in 2022, 

including two days in-person with the NASA DEVELOP teams and Applied Science interns at NASA Headquarters.  

 

On behalf of ǘƘŜ /ŀǇŀŎƛǘȅ .ǳƛƭŘƛƴƎ tǊƻƎǊŀƳ ¢ŜŀƳΣ LΩŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ ƻǳǊ Ƴŀƴȅ ǎǘŀƪŜƘƻƭŘŜǊǎ, supporters, and the 

community that help us impact so many across the globe. This report provides just a preliminary view of our 

impacts, and I invite you to explore the Capacity Building webpage and our program offerings to learn more. On 

behalf of the entire Capacity Building family, we look forward to many more years of growth, partnership, and 

learning. 

 
 

Nancy D. Searby, Ph.D. 

    Capacity Building Program Manager 
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Introduction 
 

¢ƘŜ 9ŀǊǘƘ {ŎƛŜƴŎŜ 5ƛǾƛǎƛƻƴΩǎ ό9{5ύ Applied Sciences Program (ASP) promotes efforts to discover and 

demonstrate innovative and practical applications of Earth observations. ASP activities collaborate with 

organizations across all sectors to apply scientific findings and satellite data in their decision-making activities. 

The Program has three primary lines of business: Applications, Capacity Building, and Mission Engagement. 

Program activities support our goals to deliver near-term uses of Earth observations, build capabilities to apply 

Earth science data, and collaborate with the science teams for NASA satellite missions. 

 

¢ƘŜ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜǎΩ Capacity Building Program (CBP) strengthens skills of individuals and institutions around 

the globe to use Earth observations and increases awareness within non-traditional audiences of NASA Earth 

observations data, products, applications, and services. CBP engages across the ASP Application AreasΩ portfolios 

of Water Resources, Disasters, Ecological Conservation, Health & Air Quality, Agriculture, Climate & Resilience, 

Wildfires, and other applications of Earth information including Energy, Urban Development, and Transportation 

& Infrastructure. CBP works through both program and element activities. Program activities include 

participating in domestic and international capacity building groups, such as the Group on Earth Observations 

(GEO) and the Committee on Earth Observation Satellites (CEOS), as well as initiating inter-network groups such 

as the Earth Observation Training, Education, and Capacity Development Network (EOTEC DevNet). CBP includes 

four Center-based programmatic elements: the Applied Remote Sensing Training Program (ARSET), DEVELOP, 

SERVIR, and the Indigenous Peoples Initiative (IPI). CBP also includes two elements housed at Headquarters: 

Equity and Environmental Justice (EEJ) and Prizes & Challenges (P&C). IPI, EEJ, and P&C are part of our 

Community Action area. 

 

Element Descriptions 
 

ARSET provides accessible, relevant, and cost-free training on remote sensing satellites, sensors, methods, and 

tools. Through online trainings designed for all skill levels, the program teaches basic to advanced remote 

sensing skills to a worldwide audience using freely available data and software. 

 

DEVELOP addresses environmental and public policy issues through interdisciplinary feasibility projects that 

apply NASA Earth science information and resources to community concerns. These projects provide 

experiential learning and workforce development opportunities for both participants and partner organizations 

to utilize geospatial data and resources and inform decision making processes. 

https://appliedsciences.nasa.gov/
https://appliedsciences.nasa.gov/programs/capacity-building-program
https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
https://develop.larc.nasa.gov/index.php
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SERVIR is a joint initiative of NASA, USAID, and leading geospatial organizations in Asia, Africa, and Latin 

America, that partners with countries and organizations in these regions to address critical challenges in climate 

change, food security, water and related disasters, land use, and air quality. Using satellite data and geospatial 

technology, SERVIR co-develops innovative solutions through a network of regional hubs to improve resilience 

and sustainable resource management at local, national and regional scales.  

 

The Indigenous Peoples Initiative (IPI), part of Community Action, seeks to support and cultivate efforts within 

Indigenous communities and NASA to increase the use of Earth Observations (EO) to inform decisions, policies, 

and actions. The IPI team is uniquely positioned to foster respectful and reciprocal relationships between NASA 

and Indigenous communities to sustainably co-develop trainings, projects, and tools. The pillars of this work are 

centered around place-based remote sensing trainings, community engagement, and creating diverse Earth 

Science opportunities.  

 
Prizes and Challenges, also part of Community Action, crowdsources ideas, technologies, scientific advances, and 

other solutions from people around the world through incentivized competitions. By opening missions and 

questions, the number of people sharing interdisciplinary knowledge and collaborating to tackle challenges 

together multiplies ς ŀƭƭ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ƎŜƴŜǊŀǘƛƴƎ ǇǊŀŎǘƛŎŀƭ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǎƻƭǳǘƛƻƴǎ ƻǳǊ ǇƭŀƴŜǘΩǎ 

toughest problems. The element partners with other federal agencies, international space agencies, and private 

organizations to host competitions, sharing focused, defined problems and awarding cash prizes, recognition, 

and other incentives for winning solutions. Prizes and challenges allow us to reach people with diverse 

backgrounds, skillsets, and experiences, and bring out-of-discipline perspectives and tools to the table. 

 

The Equity and Environmental Justice (EEJ) element, the final component of Community Action, helps ensure 

Earth data can benefit everyone, regardless of race, color, national origin or income. The element provides 

resources to help communities across the US make informed decisions about issues affecting them. The element 

also builds new partnerships to support community outreach, training, and information and tools that use Earth 

observations. The element aims to create opportunities for people to utilize Earth observations and information 

τ which empowers them with enhanced tools to protect and strengthen their community. 

  

https://www.servirglobal.net/
https://appliedsciences.nasa.gov/what-we-do/prizes-and-challenges
https://science.nasa.gov/earth-science/equity-and-environmental-justice
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2022 Overview 
 

Throughout 2022, the Capacity Building Program continued to build skills across a broad range of experiences, 

sectors, thematic areas, and geographies. In this section, you can explore the ǇǊƻƎǊŀƳΩǎ general 2022 reach άōȅ 

ǘƘŜ ƴǳƳōŜǊǎέ ŀƴŘ άōȅ ǘƘŜ ƳŀǇ.έ However, impact cannot always be measured in numbers and metrics; read our 

Impact Stories to learn more about the effect of our work on specific people and places. 

 

нлнн .ȅ ǘƘŜ bǳƳōŜǊǎ

The Capacity Building Program engages individuals and institutions through a variety of skill-building methods: 

trainings, feasibility studies, partnerships, competitions, and projects. In 2022, the program conducted 198 

trainings, 71 feasibility studies, and 135 projects. Representatives of CBP attended 182 meetings, events, and 

conferences around the world. 

 

 

 

 

 

 

 

 

CBP activities addressed eight ǘƘŜƳŀǘƛŎ ǘƻǇƛŎǎ ƛƴ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ǘƘŜ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜǎΩ !ǇǇƭƛŎŀǘƛƻƴ !ǊŜŀǎ: 

Agriculture, Climate & Resilience, Disasters, Ecological Conservation, Health & Air Quality, Urban Development, 

Water Resources, Wildfires, and topics that cut across these application areas. CBP also engaged with a wide 

variety of institution types, including academia, non-profits, tribal organizations, for-profit companies, and 

governments at the local, state/province, and federal/central level, as well as intergovernmental organizations. 

24,186 
Individuals 
Engaged 

8,662 
Institutions 
Engaged 

73 
EO Assets 
Applied 
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нлнн .ȅ ǘƘŜ aŀǇ 
 
Through international partnerships, outreach, and multilingual offerings, CBP has been able to expand the 

networks of individuals and institutions aware of, able to access, and able to apply Earth observations. In 2022, 

CBP activities reached 161 countries, noted in dark blue on the map below. CBP activities also impacted all 50 

states and 3 US territories. Each program area impacts different parts of the world in unique ways; for example, 

{9w±LwΩǎ ƛƴǾŜǎǘƳŜƴǘǎ ƘŀǊƴŜǎǎ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ǎŎƛŜƴǘƛǎǘǎ ƛƴ ǘƘŜǎŜ ǎǘŀǘŜǎ ǘƻ ǿƻǊƪ ƛƴ Ŏƻ-development with the hubs. 

DEVELOP impacts states through hiring and project partnerships. 

  CBP Global Reach in 2022 

Number of CBP 
elements reaching each 

country in 2022. 
Darker colors denote 

more elements working 
in or with a country. 
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ARSET 

159 countries 

DEVELOP 

33 countries 

SERVIR 

59 countries 
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ARSET 

50 states 

DEVELOP 

47 states 

SERVIR 

15 states 
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EEJ 
50 states 

Indigenous 
Peoples 
11 states 
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ARSET 
 
нлнн hǾŜǊǾƛŜǿ 
Over this past yearΣ !w{9¢Ωǎ instructors produced and delivered 18 new trainings on a wide variety of topics, 

ǊŜŀŎƘƛƴƎ ŀ ǘƻǘŀƭ ƻŦ нмΣппф ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ мрф ŎƻǳƴǘǊƛŜǎΦ ¢ƘŀǘΩǎ ŀƴ ŀǾŜǊŀƎŜ ƻŦ мΦр Ƴǳƭǘƛ-session trainings per 

month! Some brand new topics were covered, including humanitarian applications of remote sensing, evaluating 

ecosystem services, and a total of 61 guest speakers brought their unique expertise to the trainings. In addition, 

the team brought on four new team members, three trainers and a training coordinator, and started a Quarterly 

Newsletter, which features newsworthy items, past and future training opportunities, and highlights of 

individual participants who have put their training to good use. This year also saw the return of in-person 

training workshops, with one conducted at the Pecora conference in Denver, Colorado and another, led by the 

Interagency Water Working Group Science and Applications Team (ISAT), in Argentina. 

 

 
IƛƎƘƭƛƎƘǘ {ǘƻǊȅ 
Steve Hinton is a Conservation Scientist with the Tulalip Tribes, who 

are looking to implement a portion of their climate adaptation 

strategy that involves documenting current natural capital assets in 

the Snohomish River Basin in Washington State. Steve notes that 

they hope that using the current environmental conditions as a 

baseline, they can advocate for changes to local land use laws and 

management strategies that help to conserve, restore and adapt 

under changing climate conditions. Steve attended the ARSET 

¢ǊŀƛƴƛƴƎ ά9ǾŀƭǳŀǘƛƴƎ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎ ǿƛǘƘ wŜƳƻǘŜ {ŜƴǎƛƴƎέ ǘƻ 

gain insight into available resources and review case study projects on 

the topic while the Tulalip Tribes seek funding for this initiative. 

 

  

Figure 1. Steve Hinton 

Image credit: Steve Hinton 
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DEVELOP 
 
нлнн hǾŜǊǾƛŜǿ 
In 2022, DEVELOP navigated a whirlwind of change, growth, and forward momentum. While working together to 

reopen our DEVELOP offices and bring back in-person projects, the program was able to maintain virtual 

opportunities through our established Virtual Environmental Justice (VEJ) projects and utilize floating Pop-up 

Projects (PUP) to conduct projects in exploratory locations. Expanding how we work with project partners, 

DEVELOP was also able to beta-test new project types, including listening and tech and innovation projects. 

 

In a continued effort to increase outreach 

and recruitment, DEVELOP ramped up 

participation in conferences and meetings 

around the U.S., participating in over 30 

events. This engagement highlighted the 

many applications of Earth observations to 

address decision making needs. It also 

ƘƛƎƘƭƛƎƘǘŜŘ Ƙƻǿ 59±9[htΩǎ ŜƳǇƘŀǎƛǎ ƻƴ 

participant development is an integral 

component to how those needs are 

addressed. 

 

 

To cap off the year of change, Mike Ruiz made the difficult decision to retire at the end of December 2022. After 

24 years of creating and leading the DEVELOP Program, Mike stepped down as the Program Manager to spend 

more time with his family. WƻǊŘǎ ŎŀƴΩǘ ŜȄǇǊŜǎǎ ǘƘŜ ƎǊŀǘƛǘǳŘŜ ŀƴŘ ǊŜǎǇŜŎǘ ǘƘŜ ŜƴǘƛǊŜ ǇǊƻƎǊŀƳ Ƙŀǎ ŦƻǊ Ƙƛǎ ŜŦŦƻǊǘǎ 

and the commitment to ensure the program continued to successfully move forward the past 24 years. Mike will 

be greatly missed! 

 

  

Figure 2. DEVELOP Participants at the American Geophysical 

Union Fall Meeting in Chicago, Illinois in December 2022. 
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IƛƎƘƭƛƎƘǘ {ǘƻǊƛŜǎ 
 

Project Highlight 

Albuquerque, New Mexico is experiencing increasing urban heat 

island effects, which impact the community's health, safety, and 

comfort. DEVELOP partnered with the /ƛǘȅ ƻŦ !ƭōǳǉǳŜǊǉǳŜΩǎ 

Department of Environmental Health, Department of Parks and 

wŜŎǊŜŀǘƛƻƴΣ ŀƴŘ ά[ŜǘΩǎ tƭŀƴǘ !ƭōǳǉǳŜǊǉǳŜΗέ ¦ǎƛƴƎ [ŀƴŘǎŀǘ уΩǎ 

Thermal Infrared Sensor (TIRS) and the Ecosystem Spaceborne 

Thermal Radiometer Experiment on the International Space 

Station (ECOSTRESS), along with the Integrated Valuation of 

Ecosystem Services and Tradeoffs (InVEST) Urban Cooling and 

ENVI-Met models, the team modeled tree cover interventions 

and created land surface temperature maps. These results communicate to project partners how an increased 

canopy can mitigate urban heat and assist the city to make data-driven decisions for their tree planting goal. The 

city is sharing the DEVELOP results online alongside its Climate Action Plan to support cooling interventions. 

 

Event Highlight 

After two years, DEVELOP participants returned to NASA Headquarters to showcase the summer projects during 

нлнн 9ŀǊǘƘ {ŎƛŜƴŎŜ !ǇǇƭƛŎŀǘƛƻƴǎ ²ŜŜƪΗ Ψ59±9[ht 5ŀȅΩ ǿŀǎ ƘŜƭŘ ƻƴ !ǳƎǳǎǘ уth and featured 27 project posters, 8 

flash talks, a DEVELOP alumni panel, and a panel of summer partners from the USDA Natural Resources 

Conservation Service, Eastern Shore Land Conservancy, and the Chilean Embassy. Additionally, participants 

presented 14 ǇǊƻƧŜŎǘǎ ǾƛǊǘǳŀƭƭȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿŜŜƪΣ ƛƴŎƭǳŘƛƴƎ ŀ ƘƛƎƘƭƛƎƘǘ ƻƴ 59±9[htΩǎ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ǘƘŜ 

National Park Service (NPS). 

Figure 3 and 4. (left) NASA Applied Science Program Director Lawrence Friedl gives opening remarks at 

DEVELOP Day. (right) Participants from the University of Virginia pop-up location tell attendees how they 

used Earth observations to determine crop coefficients in the Maipo River Valley Basin in Chile.  

https://www.cabq.gov/environmentalhealth/news/albuquerque-releases-heat-impact-data-collected-in-collaboration-with-nasa
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SERVIR 
 

нлнн hǾŜǊǾƛŜǿ 
During 2022, the SERVIR Science Coordination Office (SCO) continued to provide science and technical support 

and coordination across the SERVIR network. This was the third and final year for the SERVIR Applied Sciences 

Team (AST) selected through the ROSES 2018 solicitation, and a new SERVIR Applied Sciences Team was 

announced, selected through the ROSES 2021 solicitation to begin activities in January of 2023. SERVIR West 

Africa began Phase II activities, implemented on March 15 and with the official launch ceremony for its second 

5-year phase held November 1 as part of GEO Week 2022 / AfriGEO Symposium events in Accra, Ghana. SERVIR 

Mekong ended Phase I activities at the end of the fiscal year, with the launch of Phase II for the hub, now 

renamed as SERVIR Southeast Asia (SEA), planned for January 24, 2023. The SERVIR network continued to 

embrace new opportunities and ongoing initiatives in 2022, including the SERVIR Eastern & Southern Africa 

Gender-sensitive Agricultural Index-based INSurance (GAIINS) stakeholder engagement workshop in Kenya in 

June, NASA Asia-AQ Project team meetings in Thailand in July, and SCO participation in the Forest Data 

Partnership Meeting in Washington, DC in August, and in the NASA and the Environment Symposium in 

September. 

 

IƛƎƘƭƛƎƘǘ {ǘƻǊƛŜǎ 
In January of 2022, the Government of Malawi used a Community-Based Flood Early Warning System (CBFEWS)ς

designed in part by teams from two SERVIR hubsςto warn communities of flooding around the Phalombe River. 

CBFEWS pairs ground observation with satellite 

data from the GEO Global Water Sustainability 

(GEOGloWS) initiative to provide up to 15-day 

flood forecasts. It integrates the GEOGloWS 

streamflow forecasting service, which was co-

developed with SERVIR Applied Sciences Team 

PI Dr. Jim Nelson. Funded and implemented by 

the UN Development Programme (UNDP) and 

other regional partners. The service was 

ŘŜǎƛƎƴŜŘ ǿƛǘƘ ŜȄǇŜǊǘƛǎŜ ŦǊƻƳ {9w±LwΩǎ 9ŀǎǘŜǊƴ 

and Southern Africa and Hindu Kush-Himalaya 

hubsςthe latter having previously designed 

CBFEWS programs in Nepal. Fedson Chikuse, 

5ŜǇǳǘȅ 5ƛǊŜŎǘƻǊ ƻŦ aŀƭŀǿƛΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 

Figure 5. Community-based flood early warning systems 
(CBFEWS) use stream gauges (like the one pictured above) and 
satellite precipitation data to provide timely warnings to nearby 
communities (Image Credit: ICIMOD) 

http://malawi.cbfews.com/

















































